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(54) SLUDGE CONCENTRATING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sludge concentrating method capable of 
efficiently concentrating sludge, easy in maintenance control and capable of always 
making the quality of discharged water good, and provide further an apparatus therefor. 
SOLUTION: Raw water containing sludge generated in a waste water treatment process 
is supplied to a separation and concn. tank 1 having a membrane separator 2 equipped 
with a separation membrane and the permeated water filtered by the membrane 
separator 2 is discharged to the outside of the separation and concn. tank 1 to 
concentrate sludge in raw water and, after the concn. of sludge in raw water within the 
separation and concn. tank 1 reaches a predetermined value, a part or the whole of 
cone, sludge is discharged to the outside of the separation and concn. tank 1 . Hollow 
yarn type separation membranes are used in the membrane separator 2. For example, a 
cellulosic or polyolefinic material is used. 
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♦ NOTICES * 

jPO and NCI PI ara not raoponaibla for any 
damages caused by tha ua* of this translation. 

1/Ihis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

K3d of the Invention! This invention relates to the sludge concentration approach and equipment which condense and streamline the sludge 
generated in the process of waste water treatment in which waste water, such as nightsoil and sewage, is processed biologically. 

mi^Ltinn nf the Prior Artl Conventionally, the organic the-sex-industry waste water fiom city waste water, such as nightsoil and sewage, works, 
S^SS^S^S STX ^kng which removes the various suspended solids (SS) contained in it and me soluble organic substance 
t^Si^S^Jit^ above-mentioned city waste water and organic the-sex-industry waste water is performed as follows using the system 
ISSffitaS^^pwaptate separation of the suspended solid at an initial setting tank wi* the comparatively b lg waste water raw water 
^^hM^^ out Next, the water-soluble organic component in raw water is decomposed by active sludge with an aerator. 

„ _ . * ic Ttncked after orecioitate seDaration of the sludge is carried out in a final sedimentation tub. 
mmSSit iSSlmSSS SSTS processing of tocineration, reclamation, composting, ete.is finally performed in order to easy-ire 
uch a fiStiSnen^S for the excess sludge generated by processing using the above-mentioned system, it is desirable to condense the aboye- 
me^oSfeSSgl Z 'SL extent befoWdrawmg, to^ 

waste-water-treatment approach using the above-mentioned system is made by carrying out gsmSmmmS^m^^^msSJm^ J"™ 
r J^S ^&SiZe [sludge thickener, in order that concentration of sludge may take long duration to it in this sludge concentration approach, it 
^SSder using a mass thing as a final sedimentation tub, but has the problem which needs a lot vast for facility mstallatioru 
Eeo^X enrfcCnt factor of the obtained concentration sludge was inadequate, moisture content was high, and increase of the cost which the 

SSS?!^ sewage, the amount of sludge which fluctuation of the water quality of waste water, amount of 

S waSte^D^ Sarge, and is generated bjfthese fluctuation may be changed sharply. By the above-mentioned approach in order for 
Se^SnT^Vlong deration, when the amountof sludge increased sharply, the sludge concentration processing by the final 
SeSnSmay stop meeting the deadline and the capacity over of such a final sedimentation tub arises, excess sludge draw ng from a final 

How^ver^hentucfc excess stodge was pUed up, the processing conditions of the whole system collapsed and there was a possibility that sludge 
^SS^SXSSS!^tSb. and aggravation of final effluent water quality might arise. Although it is possible to prepare fte reserve 
r^SSr^ the amountof sludge which should carry out concentration processing becomes superfluous in order to cope 

itiTthifnS to prepare separately the tub with which actual waste water treatment is not presented, and there is un- 

^S^^^^Si^^ 1 ^ «J the above-mentioned reserve tub installation ]. Moreover almough the sludge > concenlratoon 
J3 S a Station membrane was also examined, there was a problem to which transparency flux falls for a short period of time, the 
maintenance took the great effort and there was a problem on which processing cost increases. 

KLw tn he Solved bv the Invention! In view of the above-mentioned point, this invention can perform sludge concentration efficiently, and 
Sr! mSta f^^ou SXiSZs good, moreover, is easy a maintenance and aims at offering the sludge concentration approach 
and equipment of processing cost which can be reduced. 

E for solving the Problem] The raw water which contains the sludge generated in the process of waste water treatment in this invention In 
^^i^thL^S^water which supplied the separation thickener tank which has the membrane separation device equipped with the 
H^SmS separation device out of a separation thickener tank, and carrying out concentration 

ESXS^ by discharging some or all of sludge that was condensed out of a separation tlnckener ^tank was made 

urto Se3o7meanToV the above-mentioned technical problem, moreover, the time of a membrane separation device t P^°™^ludge 
^S!n n rZ n r- Ae raw water in a separation thickener tank - before water level falls even to the upper limit of a membrane separation 
SvS SSSJ ^ro^may rS^ded and the condensed sludge may be discharged out of a separation . JJener Um^ 
t£££ Z SfforwWch the raw water of tales doses is newly mostly supplied to a separation thickener tank serially 

"3 ZS f Se a membrane separation device performs sludge concentration processing - the raw water m a '^^^^^ ig 
permeateo water m uk* * i JThout 1 law Moreover in case a membrane separation device performs sludge concentration processing, it is 

Moreover, trie siuage ^ n p™^""" . . - , Q X m concentration in raw water before concentration processing. A hollow fiber 

a '^^^S^S^^S^ S^^S^SSSSLom t as a membrane separation device, the thing equipped with 
SSfiSfc^^ a membrane separation device performs sludge concentration processmg it is 

JeWSS^ 
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separation device in a separation thickener tank, and is characterized by connecting to a separation thickener tank a discharge means to discharge the 
sludge by which concentration processing was carried out out of a tub. 

[Embodiment of the Invention] Hereafter, although the example of an operation gestalt of this invention is explained to a detail with reference to a 
drawing, this invention is not limited only to the example of an operation gestalt shown below. 

ronosl Drawinn 1 shows the example of 1 operation gestalt of the sludge concentration equipment of this invention. The sludge concentration 
equipment shown here forms a membrane separation device 2 and the powder trachea 3 arranged under the membrane separation device 2 in the 
seoaration thickener tank 1, and connects to the separation thickener tank 1 sludge discharge Rhine lb used as a discharge means to discharge the 
sludge in the separation thickener tank 1 out of a tub. Raw water supply line la for supplying in a tub the raw water which contained in the 
separation thickener tank 1 the sludge which should be condensed is prepared. Moreover, as for sludge discharge Rhine lb, it is desirable to connect 
near the oars basilaris ossis occipitalis of the separation thickener tank 1. . 

r00091 The flat tip hollow fiber module equipped with the demarcation membrane of the hollow filament .type * shown in drawing as a membrane 
SI device ;2, for example can be used The outline configuration of this thing is carried out from Ae tubular base material 8 formed in the both 
ends of the demarcation membrane 7 which consists of a hollow fiber which consists of two or more hollow filaments, and a demarcation membrane 
7 What can use the thing of various porosity for the hollow filament of a demarcation membrane 7, for example, consists of various ingredients, 
such asa cellulose system, a polyolefine system, a polyvinyl alcohol system, a PMMA system, and a polysulfone system, may be used, ^pecially. 
Sling of the quX of me material with the highductility of polyethylene, polypropylene, etc. is desirable. The tiuckness of a hollow fiber has [ 
ll 200C I micrometers fand an aperture / .0.01-lmicrometer and a void content ] a 5-300-micrometer thing desirable [ moreover, / the outer diameter of 

a hollow filament 1 although not limited especially 20 to 90%. .... . j u -i- 

foo 10] Moreover, as for a demarcation membrane 7, it is desirable that it is the soiled lasting hydmplul^uon film which has; * ***M<< W 
on» front race As for mis *♦»•♦**» and the organic substance adsorption to a film surface take place [ a hydrophobic interaction ] that the front 
race of a demarcation membrane 7 is hydrophobic^ between the processed underwater organic substance and a Aanarcation membrane front face, 
mis leads to pit lock out, and it is because it is difficult for the filtration life of a demarcation membrane 7 to recover me filtration performance 
SgSonby^Windingwhich moreover origmates m such adsomtion by being easy to become short by w^ 

EXbic interaction on the organic substance and the front race of a demarcation membrane can be controlled and adsorption of the organic 
subsSe te aSSace can beluppressed by the lasting hydrophilization film, it is suitable. Furthermore, by the lastmj j hydrophilizaaon film 
evenif Si i™ hSr a film surface to be in dryness with air bubbles, and for hydrophobic*? to become strong further by tin* and to cause the 
rail of transparency flux by the hydrophobic film, when Ayr scrubbing processing mentioned later is performed, but to produce the tall ot 

EateridSs^ 

1 1 which met in that die-length direction is formed in the side attachment wall 10 of this tubular base material 8. The edge of a demarcation 
membrane 7 inserted in tmTslit 1 1, the clearance between a slit and a demarcation membrane « . btockaded **^^£ n "^?™ 
of the demarcation membrane 7 is carried out firmly. That is, in the membrane separation device 2, the both ends of a demarcation membrane 1 are 
supported by two tubular base materials 8, respectively. In this case, the edges of a demarcation membrane 7 are gram direction botiv ends of a 
holtowfilament, and the both ends of each hollow filament come to be located in the internal way 9 of the tubular base material 8. The width of face 
of S 1 UaTsoXirablemm or less, and it is more desirable in it being 10mm or less. This is .because it becomes «sy to arrange > with , one tr*n 
eacYtol ow filament which constitute; a demarcation membrane 7 more tidily by narrowing width °f face of a sit 1 1 . If a hoUow fil ament does not 
MAerbut a hollow fiber is confused and is formed, two or more hollow filaments will become a bundle byadhesion of sludge etc fixing 
S wS ' Carried out, and surface area ofTdemarcation membrane will not be able to be utilized effectively but separability ability will fall. 

a^SoSe^bmrabmry. Moreover^, manufacture will become difficult if not much long. 100-2000mm is made smtebte 
ro012Vwhile the above-mentioned sealant converges with the opening condition of the edge maintained and fixes each ho low filament of a 
d?mSnmLCTe7toaslitll~ 

fbrnSy mSTiln 1 1 fill up with and harden what made liquefied an epoxy resin, an unsaturated polyester resin, polyurethane, ete. Moreover, it 
L Swe SSfrting a demarcation membrane in two or more trains, fixing to them to one slit, or forming two or more slits to one tubular b^e 
mK S adf marcation membrane in each slit and fixing to it to form two or more demarcation membranes 7 in one membrane separatan 
S M^OTel of me number of demarcation membranes 7 become [ to be able to increase the film surface product as the whole and to raise the 
Selsmg engtae performance ] possible and are desirable. However, if three or more demarcation membranes are prepared, since die cleaning 
SfAeXXon membrane located inside carmot be heightened at me time of w^^ 

et^ a configuration can arrange more than one in one separation thickener tank 1 . By arranging two 

rmore me^b™ potion devices 2, the film surface product as the whole can be made to be able to increase and the processing engme 
^rform^Ste^sed. Moreover, when miniaturization of a separation thickener tank is taken jnto cons.derat.on, the narrower one of adjoining 
SSberween membrane separation device 2 is desirable. For this reason, spacing of each membrane separation device needs to choose in 
Sfration^f the magnitude > of the film surface product of the demarcation membrane occupied to a membrane separation device, me number of 
m^bra^XaratioSces, and the size of a tubular base material, that spacing has the desirable range of 5-100mm, and ite range which is 5- 
T(SrmoraSrTS P enneated water discharge piping 6 which has a suction pump 5 can be connected to each tubu ilar base . matenal 8, and 
tilTpTrmS waler which penetrated the demarcation membrane 7 can be discharged now besides the separate thickener tank 1 through the 

mZ]Z7oT^m^on of the membrane separation device 2 in the separation thickener tank 1 , setting » * 
demarcation^ membrane 7 to touch on the open air and to cause the fall of the transparency flux by hydrophob.ng of a dmarcaton membr^e ^ if 
toStevd Scornes lower than the membrane separation device 2 upper-limit section although the amount of raw water in a tub .1 d^reases 
wim fflStio^ byAe mTmbrane separation device 2 aid water level becomes low - raw water - it is not desirable to teducew^ }™}™™ ll - 
c *i.^cl i„ to condense the sludee in raw water for a high scale factor, without reducing the transparency flux of a demarcation 
memb^m T^^^dSiStSSJS^m tub! p» basilaris ossis occipitalis to the membrane separation dev,« upper hm.t 
-ctio^eniaS 1 for which a membrane sepanu.on device 2 ,s arranged if r*>ssible m toe 

towTpartTs SuaWe. AlS this ratio is suitably set up after taking into consideration the sludge concentration ,n the raw water wh,ch should be 

P«ge2oT5 
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nmr.fi<5«d. beine referred to as 1.5-30 is usually desirable. . , t t . . , , . 

raSlSfSoSvw. it can consider as the hollow object with which much pores were formed, and can connect with the blower 4 which sends in air in 
Kwdtrttachea 3, and the above-mentioned powder trachea 3 can send in gases, such as a*-, now as a condition of au- bubbles in the separation 
ECr tankl by working a blower 4. By usingthis powder trachea 3, processing which removes the sludge which the demarcation membrane 7 
wasmade to rock according to the air bubbles which emitted and go up from the Ayr scrubbing processing 3, i.c, a powder trachea, to a 
demSon membrane 7, and the stream which this generates, and the hollow filaments which constitute a demarcation membrane 7 rubbed, or 

adhered to the film front face by relative flow of water can be performed. .... ■ • • . i„ 

SoSnS thelst example of an operation gestalt of the sludge concentration approach of tlus invention is explauied by mak.ngmto an example 
Ee cai I wh^me^bwe-mentioned^uipment is used. First, the waste water raw water containing the sludge by which concentration processing 
stS bTSried oXfupplied in thTseparation thickener tank 1 through raw water supply line laJSubsequently, a suction pump 5 is ; worked and 
SwS tub 1 is filtered with a membrane separation device 2. The permeated water filtered by the demarcation membrane ; 7 of a 
m^b^e sermon device 2 is discharged out of the Reparation thickener tank 1 through piping 6, and is discharged as it is. while the sludge 
^SSS^^^^P^L thickenertank 1 increases with advance of filtration and I sludge b, condensed on the otfier hand - the 
raw w^ratoM- water level falls. The above-mentioned filtration processing is performed until the sludge concentration in the raw water in the 

of me^wdght if Sarcation membrane 7 is exposed to the open air, in order [ under the present circumstances, ] for the film to carry out 
hvdroohoS and to cause a flux fell - raw wateV- before water level falls even to the upper limit of a membrane ser*ration device 2, it is desirable 
E stoo * ^atovVn«ntioned filtration processing. Moreover, although the concentration of the above-mentioned concentration sludge may be 
^fSed^xS^oth^ 'concentration rate of slidge, and this concentration rate is defined after also taking into consideration the sludge 
SSttSnto raw wat^beforrconcentration, it is usually desirable to carry out by 1 .5 to 30 times the sludge concentration in raw water before 

raoiffl to atove-mentioned sludge concentration processing - the raw water in the separation thickener tank 1 - in carrying out until water level 
EStos % ^SSSSS^Saibnm separation device 2, according to the ratio of tub height to the dhtance from separation thickener tenk 

??arfbSK^ 

me above-mentioned ratio is 2, sludge is condensed twice, and when the above-mentioned ratio is 3, it is condensed 3 tunes. 

TOoS? Mo££ve! S tock out of a demarcation membrane 7 becomes easy to take place inevitably, and fiherabihty gets worse as the sludge 

concenSk ra* ™ into separation thickener tank 1 rises with the above-mentioned filtration actuation. Moreover, generally, p.t lock out 

b^mSS toX^Se so that membranous transparency flux becomes large. For this reason, it is desirable m order that r«mcting operahon of 

Son pSSnuously or gradually, and reducing gradually transparency flux, i.e., a permeated water flow rate with the nse of sludge 

a suaion pump ^^T^'J 6| „ . circum sSices. whenever the above-mentioned sludge concentration doubles, as for the fall rate of 

tt£SZ23£S^ SE iS^^^SSSZ^^ flow rate 5 to 70-/., and it is usuaUy still more desirable ,[ after *o 

SinXo of sludge, and the sludge concentration in raw water, it is set, but ] to make it decrease 10 to 50% Since the 

SeSesTwh^ 

he exceeded, and the time amount which a sludge disposal takes becomes long too much, it is not desirable. 

i^mMoT^tr 7b ower4 is worked in the process in which the above-mentioned sludge concentration processing is performed, if needed By 
SSS^Sfate sep^ontmckener tank 1 in the state of air bubbles through the powder trachea 3, contacting this to a "^«* 
r^lerfo^ung Ayr Scrubbing processing to a demarcation membrane 7 The sludge adhering to a film front race is removed, the flux fell by pit 
lockout is orevented and it becomes possible to contmue at a long period oftime and to perform stable operation 

maniSlSZ wheTa flo£2«t isrfded in the separation thickener tank 1 in the case of the above-mentioned sludge concentration pm 
S?„cV t^Sweatenmg meinteraction of sludge and the film and sludge adhering to a demarcation membrane 7, it is desirable If a flocculant 

tSS The^^wWcTSe'used for this invention will not be limited, especially if the detailed flocks of sludge are made to make it big and 
HJd iSadTiie floXf Moderate magnitude. As an example, the polymer coagulant of a cation system, an anion system, the Non.on 
i or r^m^exts is raS ThesynTetic nScromolecule flocculant of a cation system is suitable also in especially inside. Although the amount 
2^w52£S!K5 is bLeS on the description of sludge when adding only a polymer coagulant, the amount which serves ^ 0 1 - 5 

• ^SZu ^lid SSI 100 weieht section is desirable, and especially 0.1 - 1 weight section is desirable. Forming [ of flocks ] 
weight section to the ("£P^ ™d SS) 1 ™3mS!w Snee flocks re-distribute or there is a possibility that the adhesion to the demarcation 
^SSHStSS IS^iSlttKtS^ TSSS not desirable. It may add'm piping which transports raw water to the 

L?2™S o 5SJ S5rSg a flocks modifier, it is desirable to adopt the approach of adding a both-sexes system polymer 
S£SrSft£ ^TetTsyS flocks modifier, although a sulfuric-acid band, a ferric chloride, a ferrous sulfate, the Pon iron sulfate, etc. are used, 

^T^SdtS^ N and N-dimethyl (meta) acrylamide, N, and N-diethyl (meta) acrylam.de etc is mentioned 

VIA the approach of adding such a metal system flocks modifier and a flocculant, first by adding a metal system flocks modifier, when the 
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mucus matter layer and dissolution component in sludge react with a metal system flocks modifier, electric charge neutralization is carried out and 
hydrophobing of the hydrophile colloid is carried out Thereby, although particle diameter is small, reforming of the sludge is carried out so that an 
adhesive small firm nucleus may be formed. Then, if a both-sexes system polymer coagulant is added, flocculants will intervene direct or a metal ion 
and it will bridge-formation-ize while ionic dissociation of the both-sexes system polymer coagulant is carried out in the liquid phase and it has 
positive/negative both electric charges. And the bridge-formation-ized flocculant is combined with the nucleus of the above-mentioned sludge 
particle, and big and rough flocks are generated. Moreover, if it mixes by stirring the raw water in a tub etc., the generation reaction of the above- 
mentioned flocks will advance efficiently, and the generated flocks will become hydrophobing and the firm contracted thing more. Furthermore, the 
metal ion and polymer which remain in the liquid phase are almost lost, and sludge will be in the good condition of filterability without viscosity, and 
detachability. Therefore, even if the sludge in raw water is the thing of difficulty dehydration nature, it condenses good, and efficient sludge 
concentration is attained. 

[0027] As for the sludge condensed within the separation thickener tank 1 as mentioned above, the part or all is discharged out of the separation 
thickener tank 1 through sludge discharge Rhine lb. Then, raw water is newly supplied in the separation thickener tank 1, the above-mentioned 
concentration processing actuation is performed again, and this actuation is repeated hereafter. After the concentration sludge taken out out of the tub 
1 through sludge discharge Rhine lb is further dehydrated using a belting press etc., final treatments, such as incineration, reclamation, and 
composting, are performed. The above-mentioned concentration sludge is already condensed for a high scale factor within the separation thickener 
tank 1, and since it is reduction-ized while moisture content is made low, it becomes easy above-mentioned to dehydration process it. Moreover, 
moisture content of the sludge after dehydration can also be made low, and becomes reducible [ the cost which the above-mentioned final treatment 
takes]. 

[0028] If it is in the above-mentioned sludge concentration approach, since the raw water containing sludge is supplied in the separation thickener 
tank 1 and this sludge is condensed using a membrane separation device 2, sludge concentration can be performed for a short time and a high scale 
factor, the sludge of low moisture content can be obtained efficiently, and reduction of sludge-disposal cost is enabled. Moreover, the water quality of 
a final effluent can be made always good. Moreover, since the amount of drawing of excess sludge can be adjusted freely, even if there is increase of 
the amount of excess sludge by a load effect etc., it can respond flexibly, and aggravation of final effluent water quality can be prevented, and a 
maintenance can be easy-ized. Moreover, that in which condensing to high concentration depending on sedimentation contains many difficult 
sludge, for example, filamentous microorganisms etc., can also be condensed efficiently, and the sludge of low moisture content can be obtained. 
Furthermore, it is not necessary to use a large-sized tub like a final sedimentation tub, and a reserve tub also becomes unnecessary and can aim at 
reduction of facility cost and facility installation area. 

[0029] Moreover, according to the rise of the sludge concentration in raw water in the separation thickener tank 1, by reducing a permeated water 
flow rate gradually, the rise of the pressure loss in filtration by the membrane separation device 2 is controlled, it filters on the small filtration 
conditions of a pressure loss, and it becomes possible to keep transparency flux high. Therefore, stable processing is attained and easy-izing of a 
maintenance and processing cost reduction can be planned. Moreover, the burden of the demarcation membrane to be used can be mitigated, 
reinforcement of a demarcation membrane and film surface product reduction are enabled, and processing cost can be reduced further. 
[0030] Moreover, by using a flocculant, sludge is made into the condition of being hard to adhere to a demarcation membrane 7 as bigger and 
rougher flocks, transparency flux can be kept high and stable processing can be enabled. Moreover, much more reinforcement of a demarcation 
membrane and film surface product reduction are enabled, and the further processing cost reduction can also be planned. 

[0031] Moreover, if it is in the above-mentioned sludge concentration equipment, the efficient sludge of low moisture content can be obtained and it 
becomes reducible [ sludge-disposal cost ]. Moreover, final effluent water quality can be made always good. Furthermore, it is not necessary to use a 
large-sized tub like a final sedimentation tub, and a reserve tub also becomes unnecessary and can aim at reduction of facility cost and facility 
installation area. Moreover, troubles, such as a sludge outflow into the final effluent by the overload, can be prevented, a maintenance can be easy- 
ized, and the effort and cost which a maintenance takes can be reduced. 

[0032] Next, the 2nd example of an operation gestalt of the sludge concentration approach of this invention is explained by making into an example 
the case where the sludge concentration equipment shown in drawing 3 is used, the raw water in separation thickener tank V by the place where the 
sludge concentration approach of this example of an operation gestalt differs from the approach of the 1st example of an operation gestalt of point ** 
filtering with a membrane separation device 2 - the mil of water level - responding - new - raw water - separation thickener tank 1* - supplying 
inside - the raw water in this tub - it is the point of performing sludge concentration, maintaining water level at about 1 law. under the present 
circumstances, supply of new raw water - the raw water in separation thickener tank 1' - according to water level, you may supply with a pump 
etc., and may supply according to a pump or a water head difference continuously together with the filtration velocity of a demarcation membrane 7. 
and separation thickener tank 1' - if inner sludge concentration reaches predetermined concentration, some or all of sludge that was condensed will 
be discharged from separation thickener tank V through sludge discharge Rhine lb. 

[0033] By the approach of this example of an operation gestalt, like the approach of the 1st example of an operation gestalt of point **, the efficient 
sludge of low water content can be obtained and it becomes reducible [ sludge-disposal cost ]. Moreover, final effluent water quality can be made 
always good. Moreover, although the ratio of the height of the whole to the distance from the bottom of the tank section to the upper limit of a 
membrane separation device 2 needed to use the tiling according to the concentration sludge concentration made into the purpose as separation 
thickener tank 1* by the approach of the 1st example of an operation gestalt It is possible in the case of this example, for it not to be based on the 
concentration sludge concentration made into the purpose, but to use the separation thickener tank of the configuration of arbitration, and much more 
reduction of facility cost and the installation area of separation thickener tank 1' is attained. Moreover, even if there are description of the sludge in 
the raw water which should be condensed, and fluctuation of concentration, according to them, final concentration sludge concentration can be reset 
up easily. Therefore, the above-mentioned sludge concentration processing can be performed on the always optimal conditions, the transparency flux 
of a membrane separation device 2 can be kept high, and stable processing can be enabled. 

[0034] In addition, although the hollow filament type thing was used as a demarcation membrane used for a membrane separation device 2 in each 
above-mentioned example, the thing of the configuration of arbitration, such as not only this but a flat film type [ for example, ], tubular type, and 
saccate type, may be used in this invention. Moreover, as the quality of the material of a demarcation membrane, a cellulose system, a polyolefme 
system, a polysulfone system, a polyvinylidene fluoride (PVDF) system, a rx)lytetrafluoroethylene (PTFE) system, a ceramic system, etc. may be 
used If the aperture of a demarcation membrane aims at separating even the bacteria in sludge from permeated water completely for example, 
although it can be set as arbitration as long as there is no trouble in solid liquid separation, it will be desirable to be referred to as 0.2 micrometers or 
less. 

[Effect of the Invention] If it is in the sludge concentration approach of this invention as explained above, sludge concentration can be performed for 
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a short time and a high scale factor, the sludge of low moisture content can be obtained, and reduction of sludge-disposal cost is enabled. Moreover, 
even if there is increase of the amount of sludge, while being able to respond flexibly and easy-izing a maintenance, final effluent water quality can 
be made always good. Furthermore, a facility can be miniaturized and reduction of facility cost and facility installation area can be aimed at. 
Moreover, according to the rise of the sludge concentration in raw water in a separation thickener tank, by reducing a permeated water flow rate 
gradually the rise of the pressure loss in filtration by the membrane separation device is controlled, it filters on the small filtration conditions of a 
pressure loss, and it becomes possible to keep transparency flux high. Therefore, stable processing is attained, it becomes reducible [ the 
reinforcement of easy-izing of a maintenance, and a demarcation membrane, and film surface products ], and processing cost can be reduced further. 
[0036] Moreover, if it is in the sludge concentration equipment of this invention, the efficient sludge of low water content can be obtained and it 
becomes reducible [ sludge-disposal cost ]. Moreover, final effluent water quality can be made always good. 
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* NOTICES * 

JPO and HCZPI ara not ro sponsible for any 
damages caused by the uaa of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRA WINGS 

fBrief Description of the Drawings] , , . r .. . 

[Drawing 11 The outline block diagram showing the 1st example of an operation gestalt of the sludge concentration equipment of this invention. 
[Drawinc 21 The perspective view showing the membrane separation device of the sludge concentration equipment shown in drawing 1 . 
fDrawing 31 The outline block diagram showing the 2nd example of an operation gestalt of the sludge concentration equipment of this invention. 
[Drawing 41 The flow chart showing the wastewater treatment system of the conventional example. 

Tl^T^dlJlSSl I ... Demarcation membrane ] ... A separation thickener tank, lb ... Sludge discharge Rhine (discharge means), 2 ... A 
membrane separation device, 3 
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rDrawing 31 
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CLAIMS 



Claim 11 The sludge concentration approach characterized by to discharge some or all of sludge that condensed out of a separation ftdMfinfc 
aS^ si S in raw water in a separation thickener tank reaches a predetermined value in discharging the permeated water which 

filicd leS thickener tank which has the membrane separation device equipped with the demarcation membrane for the raw water 

thickener tank, and earning out the concentration processing of the sludge in raw water. 

^S^SSSiS^m separation devte performing sludge concentration processing - the raw water m aseparation thickener tank - the 
Sd^2n«nSon approach according to claim 1 charactered by suspending sludge concentration processing before water level falls even to the 
uoDer limit of a membrane separation device, and discharging the condensed sludge out of a separation thicken^er tank. . _ o 

&T»^35X *! ^ water of iales doses tea separation thickener tank serially mostly with the <^^ t ^%?Zl££«™ 
Si SHn device performs sludge concentration processing - the raw water in a separation thickener tank - the sludge concentration 
nnnmach according to claim 1 characterized by maintaining water level at about 1 law. 

rcE^l TteSe ^concentration approach given in either of claims 1-3 characterized by reducing a permeated water flow rate gradually 
SSing to tSSSL sludge concentration m raw water ma separation thickener ta^ 

SmT^eXSSncentration approach given in either of claims 1-4 characterized by discharging these some or all of sludge ftat was 
£ndem^ 

vSSflSl!}- ? «>y using the thing equipped with the flat tip hollow fiber module as a membrane separation device - the sludge 
Tc^^™S^£V^S a demarcation membrane by Ayr scrubbing in case a membrane separation device performs sludge 

m^XX orocess ofwaste water treatment, having prepared the membrane separation device and the powder trachea arranged under 

sludge by which concentration processing was carried out out of a tub. 



[Translation done.] 
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